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Abstract. What is the best way to become a systems engineer? Is it better to participate in a formal SE
education program through a university? Is on the job training a better way to learn how to become a true SE?
Panelists include university representatives who graduate systems engineers and industry representatives
who employ systems engineers. PURPOSE: Learn what our experts believe is needed to build effective future
SE leaders.
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Position Paper

The objective in the development of Systems Engineers is to have the candidate systems engineer evolve the
set of skills that allows performing the SE activities with competence and proficiency. The development of any
skill requires a combination of knowledge (gained from education or training) and experiences (gained from
performing the activities in actual situations). So neither the formal education, nor the on-the-job training by
themselves is the best path for developing systems engineers. The knowledge component can take several
forms, one of which may be a formal SE program in a university. Although the formal SE program is likely to
provide the best and most focused set of knowledge for the developing systems engineer, especially if the
program conforms to the Graduate Reference Curriculum for SE (GRCSE), it is not the only learning path. [At
the end of 2012, the BKCASE project published GRCSE. It was developed by an international body of subject
matter experts and it is aligned with the SE Body of Knowledge (SEBoK) and key SE standards and
references.] The key in the knowledge component is to ensure that the candidate obtains the appropriate set
of knowledge that will provide a solid foundation to draw from. So, the formal SE program will ensure the
foundation knowledge is obtained. However, other paths to obtain the knowledge can include 1) other
engineering graduate degrees that have a number of related courses (although it may require some
supplemental information), and 2) a curriculum of training and education developed by an enterprise to



address the foundation knowledge in a manner that is tailored to their domain. But it is not likely that the
developing systems engineer will gain enough of the foundational knowledge just through on-the-job learning
without some level of structured curriculum of educational and/or training courses. The experiences
component cannot be easily be replaced by academic exercises, simulations, or other activities that are not
actual application of SE in the project environment. That means the experiences component needs to
primarily consist of on-the-job opportunities to apply the foundational knowledge. That is not to say that the
supplemental activities, such as academic capstone projects, experience accelerator (as from the SE
Research Center), and situational simulators are not helpful — they are. But they do not replace the long-term
experience gained from working day-to-day on challenging projects applying the SE knowledge. It is the
continuous practice in the actual situational environment, applying the knowledge, performing the analysis
and making recommendations/decisions that then turns the knowledge into skills.
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Position Paper

Pro Formal SE education at Graduate Level CNN Money ranked Systems Engineer as number one in their
2009 best jobs in America category. In that article they clarify that systems engineer is no longer ‘a niche job
in the aerospace and defense industry' but find 'diverse employers from medical device makers to
corporations like Xerox and BMW' The best way to prepare a systems engineer for a diverse workplace would
require a balance of formal university education and on job training. | think it's important that every systems
engineer be an engineer first, so have bachelors in engineering that establishes the depth of knowledge in an
engineering discipline and then develop a broader understanding of systems through a formal graduate
degree in systems engineering program. The graduate systems engineer programs include project based
learning pedagogy that helps the students with experiential learning opportunity simulating on job training.
While there is no replacement for on job training when you are employed as a systems engineer, it takes
atleast a couple of decades accumulating that experience that can sometimes be very domain specific. A
formal university education for the most part remains domain independent developing the systems engineer
for today's diverse workplace. Another advantage of formal systems engineering is the introduction to
different aspects of system engineering profession such as requirements analysis, verification and validation,
and systems management. Most formal university systems engineering programs inculcate appreciation of
different aspects and develop mastery in their application to systems engineering projects.
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Position Paper

There is no single best way to become a systems engineer. Clearly there are amongst us many senior
systems engineers who have learned the profession through years of practice and through involvement with
projects of scope and complexity that could not possibly be experienced within a formal educational program.
At the same time one can always benefit from a formal education. For the seasoned systems engineers a
formal program helps rationalize their catch-as-catch-can training, provide a logical framework for their
knowledge and fill in inevitable gaps. For the novice engineer a graduate systems engineering program vastly
accelerates the preparation necessary for a career in systems engineering, by providing necessary
knowledge of the systems engineering methodology as well as a systems engineering perspective. And an
undergraduate systems engineering degree produces engineers who are trained to think holistically, who
have an understanding of systems processes and methods, and have strong analytical skills to support
decision making in engineering design. These capabilities are not provided by any other engineering degree,
and prepare graduates to start work immediately as junior engineers in the support of the design and
development of complex systems.



